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each in. space external* to att\ in other words, the outer boundary of every cenirobaric body is a single closed surface.
Thus we sec, by (a), that no symmetrical ring, or hollow cylinder tvith open ends, can have a centre of gravity; for its centre of gravity, if it had one, would be in its axis, and therefore external to
its mass.
646.   If any mass whatever, M> and! any single surface, St am* enclosing it be given, a distribution of any given amount,
,
of matter on this surface may be found- which shall make the -whoti centrobaric with its centre of gravity in any given position (G) within that surface. .
The condition here to be fulfilled is to distribute Mf over S,.&o as by it to produce the potential
M+M* ^y
at any* point, J&, of S', V -denoting the pdtential of M at this point. The possibility and singleness of the solution of' this problem were stated above (§ 517). It is to be remarked, however, that if M' be not given in sufficient amount, an extra quantity must be taken, but neutralized by an equal quantity of negative matter, to. constitute the-. required distribution on *£
The case in which there Is no given body M to begin with is Important; and yields the following: —
647. A given quantity of matter may be distributed in cm way, Ittf In only one way, over any given, closed surface^ so as to constitute a ecntrobaric body with its centre of gravity at any given point within it.
Thus w$ have already seen that the condition is fulfilled by making the density inversely as the distance from the1 given point, if the surface be spherical. From what was proved in §§ 519, 524 above, it appears also that a ccntrobaric shell may be made of either half of the Icmniscate in the diagram of § 526, or of any of the ovals within it, liy distributing matter witli' density proportional to the resultant force of m at / and in' at /' ; and that the One of these points which is within it is its centre of gravity. And generally, by drawing the equipotential surfaces relatively to a mass /// collected at a point /, and any other distribution of matter whatever not surrounding this point j and by taking ofte of these surfaces which encloses / but no other part of the mass, we learn, by Green's general theorem, and the special proposition of § 524, how to distribute matter-over it so as to make it a centrobaric shell, with / for centre of gravity.
H8. Under hydrokinet'ics the same problem, will be solved for a cube, or a rectangular parallelepiped in general, in terms of con--yerging series; and under electricity (jn-a subsequent volume) ft will be solved in finite algebraic terms for the surface of a lens bounded by two spherical surfaces cutting one another at any- sub-multiple of two right angles, and for either part obtained by dividing this surface put for the volume-density, and/ •jfor the (infirijtely small) thickness of the shell, § 495. *Froin tlti's it is easy to? obtain by integration the determination' of the whdle .attraction of a homogeneous ellipsoid on an external particle."cj»fnlnece  s\f   tKto   frrnnefrtrmnfriAn    in   t\\n, frViArtrtr   rif   tilnftrift circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
